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(37) ABSTRACT

In a water-stop structure of a sheathed wire of the invention,
a water-stop member 1ncludes an upper member and a lower
member, and the upper member has a recess disposed above
water-stop portions so that ultrasonic vibrations of an ultra-
sonic horn can be transmitted to the water-stop portions from
a region closer to the water-stop portions. The ultrasonic homn
has a protrusion which 1s formed on a lower surface thereof,
and can be fitted to the recess in the upper member. In this
sheathed wire water-stop structure, vibrations of the ultra-
sonic horn can be transmitted to the water-stop portions from
the region closer to the water-stop portions, and therefore the
ultrasonic vibrations can be efficiently transmitted, so that the
welding time can be reduced, and besides the production cost
can be reduced.

2 Claims, 7 Drawing Sheets
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WATER-STOP STRUCTURE OF SHEATHED
WIRE

The present application 1s based on Japanese Patent Appli-
cations Nos. 2002-382556 and 2003-271816, the entire con-

tents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a structure of a sheathed wire, 1n
which the sheathed wire, having a conductor covered with a
sheath, 1s gripped by a resin-molded water-stop member, and
a water-stop treatment 1s applied to the sheathed wire by
ultrasonically welding the water-stop member.

2. Related Art

In one known conventional water-stop structure of a
sheathed wire as shown 1n FIGS. 9 and 10, a sheathed wire 60
1s held between a pair of upper and lower (FIG. 9) resin-
molded water-stop members 61, and ultrasonic waves are
applied from an ultrasonic horn 62, disposed above (FI1G. 9)
the water-stop members 61, to the water-stop members 61 to
weld the water-stop members 61 to conductors of the
sheathed wire, thus achieving a water-stop treatment (see
JP-A-7-320842 and JP-A-11-250952).

There 15 also disclosed an ultrasonic welding horn which 1s
so constructed as to prevent forced-out conductors of a wire
from being cut at the time of welding the conductors of the
wire to a metal plate. In this ultrasonic welding horn, con-
tinuous recesses and ridges are formed 1n a side wall of the
horn, and the recesses serve as reliel spaces for receiving the
force-out conductors (see JP-A-2000-202642). This ultra-
sonic welding horn 1s designed to weld the wire to the metal
plate and also to prevent the wire from being cut by the
ultrasonic welding horn, and this ultrasonic welding horn 1s
not designed to apply a water-stop treatment to the sheathed
wire.

Further, there 1s shown a method of welding or fusing a first
synthetic resin member and a second synthetic resin member
together (see JP-A-2000-326413). A recessed portion against
which an ultrasonic horn 1s adapted to be pressed 1s formed in
the first synthetic resin member, and the horn 1s pressed
against this recessed portion, and therefore even when a bot-
tom surface of the recessed portion melts, this molten resin
will not flow out to the surface of the first synthetic resin
member (see JP-A-2000-326413). This method 1s a method
for welding the two synthetic resin members together, and
does not relate to a structure of applying a water-stop treat-
ment to a sheathed wire.

In the above conventional water-stop structure of the
sheathed wire 60 disclosed 1n JP-A-7-320842 and JP-A-11-
250952, the distance L of transmitting of ultrasonic vibrations
from the ultrasonic horn 62 increases with the increase of the
thickness of the sheathed wire 60 to be subjected to the
water-atop treatment, and therefore the ultrasonic waves are
not efficiently transmitted, which results 1n a problem that
much time 1s required for this processing, so that the cost
inevitably increases (see FIG. 10). And besides, the larger the
thickness of the wire 1s, the less the ultrasonic vibrations are
transmitted to the whole of the wire to be welded, and as a
result the melting and filling of the resin are not suiliciently
elfected, so that the water-stop performance 1s lowered.

SUMMARY OF THE INVENTION

It 1s an object of this mmvention to provide a water-stop
structure of a sheathed wire in which a water-stop treatment
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for the sheathed wire 1s positively effected, and a welding
time 1s shortened so as to reduce the cost.

1) A water-stop structure of a sheathed wire of the iven-
tion wherein the sheathed wire, having a conductor covered
with a sheath, 1s gripped by a resin-molded water-stop mem-
ber, and a water-stop treatment 1s applied to the sheathed wire
by welding water-stop portions by an ultrasonic horn, 1s char-
acterized 1n that the water-stop member comprises an upper
member and a lower member, and the upper member has a
recess disposed above the water-stop portions, and the ultra-
sonic horn has a protrusion which 1s formed on a lower
surface thereot, and can be fitted to the recess 1n the upper
member so that ultrasonic vibrations of the ultrasonic horn
can be transmitted to the water-stop portions from a region
closer to the water-stop portions.

In the sheathed wire water-stop structure of the above
construction, the upper member has the recess disposed
above the water-stop portions, and the ultrasonic horn has the
protrusion which 1s formed on the lower surface thereot, and
can be fitted to the recess. Therefore, vibrations of the ultra-
sonic horn can be transmitted to the water-stop portions from
the region closer to the water-stop portions, and therefore the
ultrasonic vibrations can be efficiently transmitted, so that the
welding time can be reduced, and besides the production cost
can be reduced.

2) In the sheathed wire water-stop structure of the inven-
tion, preterably, a wall portion for covering the upper member
of the water-stop member 1s formed at a peripheral edge
portion of the lower surface of the ultrasonic hom.

In the sheathed wire water-stop structure of the above
construction, the wall portion 1s formed at the peripheral edge
portion of the lower surface of the ultrasonic horn, and during
the welding operation, this wall portion covers the upper
member of the water-stop member, and therefore ultrasonic
vibrations are efficiently transmitted to the water-stop por-
tions, so that the melting and filling of the resin are effected
rapidly, thereby greatly enhancing the water-stop perfor-
mance.

3) In the sheathed wire water-stop structure of the iven-
tion, preterably, openings for the passage of the sheathed wire
therethrough are formed 1n the wall portion of the ultrasonic
horn.

In the sheathed wire water-stop structure of the above
construction, the wire passes through the openings, and there-
fore the wall portion can cover the upper portion of the water-
stop member, and can also cover the lower portion thereof 11
necessary, and therefore even 1f the water-stop structure has
an 1ncreased thickness, ultrasonic vibrations can be etfec-
tively transmitted to the water-stop portions, so that the weld-
ing time will not become long.

4) A water-stop structure of a sheathed wire of the iven-
tion wherein the sheathed wire, having a conductor covered
with a sheath, 1s gripped by a resin-molded water-stop mem-
ber, and a water-stop treatment 1s applied to the sheathed wire
by welding water-stop portions by an ultrasonic horn, 1s char-
acterized 1n that the water-stop member comprises an upper
member and a lower member, and has projected portions
formed thereon to increase a thickness of those portions of the
water-stop member disposed near to outlet portions for the
sheathed wire, and the ultrasonic horn has groove portions
which are formed 1n a lower surface thereof, and can be fitted
on the projected portions, formed on the upper and lower
members, without contacting the projected-portions.

In the sheathed wire water-stop structure of the above
construction, the water-stop member has the projected por-
tions formed thereon to increase the thickness of those por-
tions of the water-stop member disposed near to the outlet
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portions for the sheathed wire, and the ultrasonic horn has the
groove portions which are formed i1n the lower surface
thereol, and can be fitted on the projected portions without
contacting the projected portions. Therefore, the strength of
the wire outlet portions of the water-stop member 1s markedly
increased, and these wire outlet portions are completely pre-
vented from cracking during the ultrasonic welding, thus
preventing the external appearance from being injured by
such cracking. And besides, the water-stop performance 1s
enhanced. Furthermore, the groove portions are so con-
structed as to it on the projected portions of the water-stop
member without contacting these projected portions, and
therefore the ultrasonic energy will not be transmitted
directly to the weak portions (that 1s, the wire outlet portions)
ol the water-stop structure, so that cracks are prevented from
developing 1n these weak portions during the ultrasonic weld-
ing. Therefore, the water-stop performance of a predeter-
mined level can be secured.

As described above, 1n the sheathed wire water-stop struc-
ture of the present invention, the water-stop member com-
prises the upper member and the lower member, and the upper
member has the recess disposed above the water-stop por-
tions, and the ultrasonic horn has the protrusion which 1s
formed on the lower surface thereof, and can be fitted to the
recess in the upper member so that ultrasonic vibrations of the
ultrasonic horn can be transmitted to the water-stop portions
from the region closer to the water-stop portions. Therelore,
vibrations of the ultrasonic horn can be transmitted to the
water-stop portions from the region closer to the water-stop
portions, and therefore the ultrasonic vibrations can be effi-
ciently transmitted, so that the welding time can be reduced,
and besides the production cost can be reduced.

In the sheathed wire water-stop structure of the mvention,
the wall portion for covering the upper member of the water-
stop member 1s formed at the peripheral edge portion of the
lower surface of the ultrasonic horn. Therefore, during the
welding operation, this wall portion covers the upper member
of the water-stop member, and therefore ultrasonic vibrations
are efficiently transmitted to the water-stop portlons so that
the melting and filling of the resin are effected rapidly,
thereby greatly enhancing the water-stop performance.

In the sheathed wire water-stop structure of the invention,
the openmings for the passage of the sheathed wire there-
through are formed in the wall portion of the ultrasonic horn.
Theretfore, the wire passes through the openings, and there-
tore the wall portion can cover the upper portion of the water-
stop member, and can also cover the lower portion thereof 11
necessary, and therefore even 1f the water-stop structure has
an increased thickness, ultrasonic vibrations can be effec-
tively transmitted to the water-stop portions, so that the weld-
ing time will not become long.

In the sheathed wire water-stop structure of the mvention,
the water-stop member comprises the upper member and the
lower member, and has the projected portions formed thereon
to 1increase the thickness of those portions of the water-stop
member disposed near to the outlet portions for the sheathed
wire, and the ultrasonic horn has the groove portions which
are formed 1n the lower surface thereof, and can be fitted on
the projected portions, formed on the upper and lower mem-
bers, without contacting the projected portions. Therelore,
the strength of the wire outlet portions of the water-stop
member 1s markedly increased, and these wire outlet portions
are completely prevented from cracking during the ultrasonic
welding, thus preventing the external appearance from being,
injured, and besides the water-stop performance 1s enhanced.
Furthermore, the groove portions are so constructed as to {it
on the projected portions of the water-stop member without
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contacting these projected portions, and therefore the ultra-
sonic energy will not be transmitted directly to the weak
portions (that 1s, the wire outlet portions) of the water-stop
structure, so that cracks are prevented from developing in
these weak portions during the ultrasonic welding.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded, perspective view showing one pre-
terred embodiment of a sheathed wire water-stop structure of
the invention,

FIG. 2 1s a perspective view of the water stop structure of
FIG. 1, showing a condition after ultrasonic welding 1is
elfected.

FIG. 3 15 a perspective view of an ultrasonic horn used 1n
the sheathed wire water-stop structure of FIG. 1.

FIGS. 4A and 4B are cross-sectional views of a water-stop
member of the water-stop structure of FIG. 1, and FIG. 4A 1s
a cross-sectional view showing a condition before the water-
stop member 1s welded, and FIG. 4B 1s a cross-sectional view
taken along the line B-B of FIG. 2, showing a condition in
which the water-stop member 1s welded.

FIG. 3 15 a cross-sectional view of the water-stop member

of the water-stop structure 1n the first embodiment of the
ivention.

FIG. 6 1s a perspective view of a water-stop member used 1n
a second embodiment of a water-stop structure of the mnven-
tion.

FIG. 7 1s a perspective view of an ultrasonic horn used 1n
the second embodiment of the invention.

FIG. 8 1s a cross-sectional view of the water-stop member
of the water-stop structure 1n the second embodiment of the
invention.

FIG. 9 1s an exploded, perspective view of a conventional
water-stop structure.

FIG. 10 15 a perspective view of the conventional water-
stop structure, showing a condition atter welding 1s effected.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PREFERRED

One preferred embodiment of a sheathed wire water-stop
structure of the present invention will now be described with
reference to FIGS. 1 to 5. FIG. 1 1s an exploded, perspective
view showing one preferred embodiment of the sheathed wire
water-stop structure of the invention, and FIG. 2 1s a perspec-
tive view of the water stop structure of FIG. 1, showing a
condition after ultrasonic welding 1s effected. FIG. 3 15 a
perspective view of an ultrasonic horn used 1n the sheathed
wire water-stop structure of the invention, and FIGS. 4A and
4B are cross-sectional views of the water-stop structure of
FIG. 1, and FIG. 4A 1s a cross-sectional view taken along the
line A-A of FIG. 1, showing a condition before the sheathed
wire 1s gripped by this water-stop structure, and FIG. 4B 1s a
cross-sectional view taken along the line B-B of FIG. 2,
showing a condition 1n which the sheathed wire 1s ultrasoni-
cally welded. FIG. 5 1s a longitudinal cross-sectional view of
the water-stop structure of FI1G. 1 during a welding operation.

Referring to FIGS. 1 to 5 the water-stop structure of the
sheathed wire 10 includes a water-stop member 20 made of a
synthetic resin, and this water stop member 20 comprises an
upper member 21 and a lower member 22. The sheathed wire
10, having conductors 10a (see FIGS. 4A and 4B) covered
with a sheath, 1s held between the upper member 21 and the
lower member 22, and 1n this condition ultrasonic vibrations
are applied to the sheathed wire from the upper side by the
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ultrasonic welding horn, thereby applying a water-stop treat-
ment to the sheathed wire 10 (see FIGS. 4A and 4B).

The water-stop structure of this embodiment comprises the
water-stop member 20 having the upper member 21 and the
lower member 22. A pair of wire guide grooves 21a are
tormed respectively in opposite (right and left in FIGS. 1 and
2) side walls of the upper member 21, and a pair of wire guide
grooves 22a are formed respectively 1n opposite (right and
left) side walls of the lower member 22, these wire guide
grooves 21a and 22a serving to guide the sheathed wire 10.
The upper member 21 has a water-stop portion 215 formed
midway between the pair of wire guide grooves 21a, and the
lower member 22 has a water-stop portion 225 formed mid-
way between the pair of wire guide grooves 22a. The water-
stop portions 215 and 2256 extend transversely to the sheathed
wire and are adapted to be ultrasonically welded to the con-
ductors 10a of the sheathed wire 10.

The water-stop portion 215 of the upper member 21 1s
formed 1nto a concave shape, and has a curved shape corre-
sponding to the outer shape of the sheathed wire 10. The
water-stop portion 225 of the lower member 22 1s formed into
a convex shape corresponding to the concave shape of the
water-stop portion 215, and the water-stop portion 225 has a
convexly-curved shape corresponding to the concavely-
curved shape of the water-stop portion 21b. A recess 25 1s
formed 1n a central portion of the upper member 21 disposed
above the water-stop portion 215. This recess 25 1s defined by
tour side wall surfaces 21c¢, disposed perpendicularly to a flat
upper surface of the upper member 21, and a bottom wall
surtace 21d.

FI1G. 3 shows the ultrasonic horn 32. This ultrasonic horn
32 includes a body portion 33, a central portion 34 which
extends from the body portion 33, and has tapering side walls,
and a distal end portion 35. A wall portion 37 for covering the
upper member 21 of the water stop member 20 1s formed at a
peripheral edge portion of a lower surface 36 of the ultrasonic
horm 32. A protrusion 38 for fitting in the recess 25 1n the
upper member 21 1s formed on the lower surface 36, and a pair
of generally semi-circular openings 39 for the passage of the
sheathed wire 10 (which 1s to be covered) therethrough are
formed 1n the wall portion 37 of the ultrasonic horn 32.

The operation of this embodiment will be described.

In the water-stop structure of the sheathed wire 10, the
sheathed wire 10 to be subjected to the water-stop treatment 1s
located between the upper member 21 and lower member 22
of the water-stop member 20, and the sheathed wire 10 1s
guided by the wire guide grooves 21a and 22a of the upper
and lower members 21 and 22, and the sheathed wire 10 1s
held between the water-stop portion 215 of the upper member
21 and the water-stop portion 2256 of the lower member 22
(see FIG. 4A).

In this condition, the ultrasonic welding horn 32 1s located
at the upper side of the upper member 21 of the water-stop
member 20. In this position, the protrusion 38 of the ultra-
sonic welding horn 32 1s fitted to the recess 25 1n the upper
member 21, and therefore the horn 32 1s located at the position
closer to the water-stop portions 215 and 2256 as compared
with the case where the recess 25 and the protrusion 38 are not
provided.

The wall portion 37, formed at the peripheral edge portion
of the lower surface of the ultrasonic horm 32, generally
entirely covers the upper member 21 of the water-stop mem-
ber 20. In this condition, the ultrasonic welding horn 32
produces vibrations. The sheath of the sheathed wire 10, held
between the water-stop portions 215 and 225 of the upper and
lower members 21 and 22 of the water-stop member 20 sub-
jected to vibrations, 1s melted therebetween, and also the
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water-stop members 215 and 225 are melted, so that the
conductors 10a of the sheathed wire 10 are welded to the
water-stop portions 215 and 225.

In the ultrasonic welding, the conductors 10a of the
sheathed wire 10 are welded to the water-stop portions 215
and 225 1n such a manner that these conductors 10q are spread
over the water-stop portions 215 and 225 (see F1G. 4B). Thus,
the ultrasonic horn 32 can efficiently transmit vibrations at the
region closer to the water-stop portions, and therefore the
resin can be suiliciently filled between the welded conductors
(see FIG. 5). Thus, the protrusion 38 1s formed on the ultra-
sonic horn 32, while the corresponding recess 25 1s formed 1n
the outer surface of the upper member 21, and ultrasonic
vibrations are applied, and therefore the ultrasonic vibrations
are efficiently transmitted to the sheathed wire 10, so that the
welding time can be reduced, and besides the cost can be
reduced.

Next, a second embodiment of a sheathed wire water-stop
structure of the invention will be described with reference to
FIGS. 6,7 and 8. FIG. 6 1s a perspective view of a water-stop
member used in the second embodiment of the water-stop
structure of the invention. FIG. 7 1s a perspective view of an
ultrasonic horn used 1n the second embodiment of the inven-
tion. FIG. 8 1s a cross-sectional view of the water-stop mem-
ber of the water-stop structure of the mvention. In the water-
stop structure of a sheathed wire 10 shown 1n FIGS. 6, 7 and
8, the water-stop member 26, made of a synthetic resin, com-
prises an upper member 27 and a lower member 29.

The water-stop structure of this embodiment includes the
water-stop member 26 comprising the upper member 27 and
the lower member 29. A pair of wire guide grooves 27a are
formed respectively 1n opposite side walls of the upper mem-
ber 27, and a pair of wire guide grooves 29q are formed
respectively 1n opposite side walls of the lower member 29,
these wire guide grooves 27a and 29a serving to guide the
sheathed wire 10.

Thickened projected portions 28 are formed on an upper
surface of the upper member 27 to increase the thicknesses of
wire outlet portions. Each of the projected portions 28 1s
formed to cover the whole of the corresponding wire outlet
portion. The projected portions 28 increase the thicknesses of
the wire outlet portions of the water-stop member, respec-
tively, so that the strength of the wire outlet portions are
markedly increased. The structure of the lower member 29 1s
identical to the structure of the upper member 27, and there-
fore description thereot will be omuitted.

FIG. 7 shows the ultrasonic horn 32 A. This ultrasonic hormn
32A includes a generally-cylindrical body portion 33A. A
wall portion 37A for covering the upper member 27 of the
water stop member 26 1s formed at a peripheral edge portion
of a lower surface 36 A of the ultrasonic horn 32A facing the
upper surface of the water-stop member. A pair of openings
40 having generally rectangular groove shape for the passage
ol the sheathed wire 10 (which is to be covered) therethrough
are formed 1n the wall portion 37 A of the ultrasonic horn 32A.

A partition wall 41 for contact with the upper surface of the
water-stop member 26 1s formed on the lower surface, and
groove portions 42 for respectively recerving the projected
portions 28 of the upper member 27 are formed 1n this lower
surface, and are disposed at opposite sides of the partition
wall 41, respectively. In the ultrasonic welding, the sheathed
wire 10, having conductors 10a (see FI1G. 8) covered with a
sheath, 1s held between the upper member 27 and the lower
member 29, and in this condition ultrasonic vibrations are
applied to the sheathed wire from the upper side by the ultra-
sonic welding horn, thereby applying a water-stop treatment
to the sheathed wire 10 as described above for the first
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embodiment. The ultrasonic horn has such a structure that the
groove portions will not contact crack-developing portions of
the water-stop member, and with this construction the ultra-
sonic vibration energy is prevented from being transmitted
directly to the weak portions (the wire outlet portions of a
reduced thickness) of the structural member. The positional
relation between the ultrasonic horn and the water-stop mem-
ber during the ultrasonic welding 1s shown 1n phantom in FIG.
8. By providing the projected portions 28 at the wire outlet
portions of the water-stop member, respectively, the strength
of the wire outlet portions 1s markedly increased. Therelore,
cracks or the like will not develop.

What 1s claimed 1s:

1. A water-stop structure of a sheathed wire, comprising:

the sheathed wire having a conductor covered with a
sheath:; and

a pair ol resin water-stop members, constituted by a first
member and a second member gripping the sheathed
wire with water stop portions thereof which are opposed
to each other and transverse to said sheathed wire, the
first member having a projected portion formed thereon
to increase a thickness of a part of the water-stop mem-
ber near to outlet portion to the sheathed wire, said
projected portion being receivable in a groove portion of
an ultrasonic horn to facilitate welding of the water-stop
member, wherein the wire passes entirely through the
water-stop structure.
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2. A water-stop device of a sheathed wire, comprising:

the sheathed wire having a conductor covered with a

sheath;

a pair of resin water-stop members, constituted by a first
member including a first water stop portion having a
concave shape and a second member including a second
water stop portion having a convex shape corresponding
to the concave shape of the first water stop portion; and

an ultrasonic horn having a protrusion on a lower surface
thereof;

wherein the sheathed wire 1s disposed between the first and
second water stop portions which are opposed to each
other so as to be gripped with the first and second water
stop portions;

wherein the first member has a recess disposed above the
first water stop portion thereof;

wherein the ultrasonic horn 1s fitted to the recess on the first
member so that ultrasonic vibrations of the ultrasonic
horn 1s transmitted to the first water-stop portion from a
region closer to the first water-stop portion; and

wherein a water stop treatment 1s applied to the sheathed
wire by welding the first and second water stop portions
by the ultrasonic-horn.
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